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S^#^r ^ ^T, £^Bj ^r, ^ 

°1 -S-^" S^l-^- ^r, s^-4p £^ 

S^Rr S}-^# SHr^k 

£ 1 
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3# ^l-g- ^ ^ zl# ol-g-tb alls « 0 >^ 

{NEGATIVE ACTIVE MATERIAL SLURRY COMPOSITION FOR LITHIUM SECONDARY BATTERY AND METHO 
OF PREPARING NEGATIVE ELECTRODE BY USING SAME} .-.JKODi 

^V-S-t!- 3* <>1*} ^ ^H3# M-e}-^ ^isfl^. 

<2 > °l-§- £-°>] 

<3> <>1*} ^ ^ ol^> 

^ 5^ ol*> #*l-§- ^3 ^ 

<4 > [^2fl 71 #] 

<5> 3# ojx]- ^^1^ o.^- 7 fl M *H-*Kr ^ ^^£^1 ^ 3711 ti]^^ 

^ ^A] <?iS ;|}<g ^^05. = ^ o}t}. ols 3.<£SL3.^ cfla^ o.^ pll^ 

?Hi- p >°l3.S.«l =.(mesocarbon microbeads, MCMB), DflS^^-^^-Cmesocarbon fiber, 
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MCF) ^g- oflS. « ^ 9X°.™\, 3.^ el* °1^> Al-g-E)^ -g-^- 7fl ^o] 

Tj^SLofl S)isfl ^-ifl ^ # #elM=L( flake) ^ &th 

tcj-eH o^Kedge^H I^Rr ^7}^ -g-^s] #7}<4 xi\^o] ^ «HJ*Rr 

(path)* ^*>7l7> ufl-f sjfl- ^^s.71- zJ<H*]^ ^HH &tifr nJ-eH 

<7> ^ ^*1 ^-7fl 11-40150^^1^ 1000 °C °11 *1 iL-M ^# 

«H SnO ^^>SH§- ^Ji^- ^ ^H3°l 2wfl 7>7}o] ^ o] 7 j^£H 

ziem B2O3 ^ iL^l ^#^r -B-sl^S.^ ^ ^^Ijels. ^ *fl2:7> 'fl-f ^3 

<*> ^ ^ ^fl 3g 9-161776^^ ^7} ^jTjcyj 1/20 ifl*| 1/5^ Cu, Ni , Fe 

7l#s)^ Stir, ^-S- ^ ^-711 s§ 9-245798 J^fe- 2pm ^ 

» 17}*}o] ^7>^ ^££f ±t*\ ^o] 

7l^Sl^ ^Cf. ZLSm- ^ ^-g- #&|Sl TflSAl *]7jo} 

1/20-1/5^1 nlAfl^ Cu, Ni, Fe^l £^7fl SE^r 2/zm H^Mfe 7}^o] ufl-f 

71^ H^7flfi)- 7>tf^ ##^o] ^-elSlJl, £^7fl7> ^ ^4. 
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<9> ^ ^-7fl 5g 8-454993. , 8-69797 S# a]^-^- ^ ^ofl^^ 

-g: °l-§-«11 -&5|- ^3 (Copper oxide), ^&MH^ ^ S^^l ^ 

(islands) ^^lfe l^ilS. IK^l^r ^>-§-*> 

ji sa^h ^^i^ ^-3 a>-§-^ ^.o ^ uj-g-o] ^zl ^e] 

^# ^« <>l-¥-7l ^Sfl 71^ ^ rj^cl o}t}. 

<io> ^ 7l ^j. ^fl^*. ^^^>7l W 33 ^3 s-aj^ ^xl^ <^ 

<n> ^ ^.^ o. ^> 7l o.^. ol^-tb em <>1*> -§- 

^ ^2: ^ afl^^ ^ojcf. 

<12> ^"71 ?t ^*}7l ^^H, £ ^ 

<13> ^ O. SE ^ > o.^- ^^32f #o] -g-^, ^ 

o.^ o^o^ i^fe W#^r €^Kr <$7] ^# 

*fl -B-71 -g-nflfl- ^7}*H ^-q- *fl2^Hr #7fl; ^-71 ^ 

^ S^#^r *Hf- 3^*H £^>fe #31; £ #71 ^ ^B]e) 
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<14> o]^> tQ-t$£. ^ ^«7fl 

Sf-^, #<>1 HL^r 5^Kr ^ 

<16> ^-71 *[°} ^-^r^3-±r Mn, Ni , Fe, Cr, Co, Cu SE^ Mo# ^~g-* ^ , #7] 

Na 3^ K, #7l <£2^ J£^-#J^^ Ca 5&^r Mg, ^7) ^#£.3. 
B, Al, Ga, Si S£^r Sn^ ^^(semi-metal 4 1 $14. o]-^^ 
^"71 ^o] B£^r if-^71^3; ^ o^rc)^. ^ 

^-#5. A>-§-^ ^ ^o.^, zi <^1S. ^f, ^^-1-, fsff, ^#3*1-, <g3*# ^ <r 
o^cf. y}^-3]§>7ll^ B 2 0 3> sfo]H.^-A].olc ; ^n]^ #S^o]^ ; <^nj^-o]^xc 

J2.ic*>ol = ^olE (calcium oxalate monohydrate) 3=fe EflSeH] li^ -^?1He 
(tetra ethylene ortho silicate)# *|~§-1S: *r 
<17> ^ S^#^r ^"71 ^o] 5L 

^ i^>^ ^ftl 0.05-30 "#.2-5. i^-tt^-. a}^- 

^ s^l"^ 0.05 ^% ^-foflfe ^ttt ix}-€- ^ ^ Jl 

47V M-b}i~M 30 a^sHr ^-Mfe Wl-^l #£#3. 4-§-*> 

<is> M^ofH^ o|<4 ^-ol, ^o] <£^e) -g-^r, «&ns1 S=^r 
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n ^BfljL Af-g-^ oj-qe}, o]^$) ^Efl^. A>-g-^s., S^l-ofl 

^« a}-8-^: ^ 9X^, vY#z\*}n$r *r-g-*r^r ^<y- 3g 

7l 5P<£^ Sis #eflola.( flake), ^ 

^ 4 s #7] w]^^ l^^r il£ n^-(soft carbon: *i£r ± A 3 fhii) SEfe £ r 

^ ?r£-(hard carbon)* ^ ojcf. ^7) ±S£ ^ 

*1, Hf5(tar), ^^>^ ^bJbH <3* ^ &-£L*J, #71 *}J= 7>^£. 511 

^ ^M, M-H^-^l o.^ m #5]o1p1^ ^ 

^M, €1-5.^ 41^*1 4^1, #51^3^ ^ <l^sl*H ^ 91^-. 

^ ^5^1 ^sfl ^ ^ # #e)Ha. ^^-0.5. ^^tf. oi^^i- 01 a. 

$] <M(edge)£«1H iH^Rr «l7>^ -g-^ #7><4 cllrCH ^ ^1^1 

^Sf ^*>7l7l- nfl-f ol^ji elf- ol^ ^^s.7> ^ol^m ^r^°l ^^r. nJ-SH 

«fl -ir^rSltr. °1S ^1^, ^efl^lfe Elf- ^-g- ^ €^ 
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^T, ^3 £^ Stt «t^^r SL^r^r tt^ ofl 

<2l> £ A}-g-7Brtb -6-71 -g-nfl5.*f QQ^SLS, °}*} ^ 

<22> ^ S^l-gr ^ ^^2] ^^3)- -g- 

*1] (binder)* *r 0 1^^ H^iLS. A]~g-s] 

S^l-^r 5-10 <£o_3. 4 s $X^. 

<23> oje^V ^ o]*} ^ 2:^#£r ^ ^ 

o] ^3 ^r, SE^r ^ 4r7l -g-nfl^- ^<sH 

Bltil^^l-Sl€- %-o] A>-g-^ ^ ojrf. ^71 ^ 3S^M; ^3*W 7fl 

^(3*3 )*H ^-71 ^ 3#*«S*r Ap-g-s]^ 5. 

H(foii)°l ^H-* ^ <^7H *lRVS)^r ^-gr *H1tK o] ^ oj- 

2r^-#^r tc|-e|- <y-^ ^ ufl o. a] 
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<24> Aj-^ afl^ -g-^h ^ ^ ti]^r-g-*fl °l-8-*H ^tf^Sl 

- ^^5. o]*} ^^11- *H3^4. #7] <£^-* ;fc*Hf wj-^-^- 3# <>1*} 

^ ^ n^- ^ S^^im i^Kr ^ Al S<H 

^ LiCo0 2 , LiNi0 2 , LiNi x Coi- x My0 2 (0. 1 < x < 1.0, 0 <: y < l.O^H, M£: -g^r), 
LiMn02, LiMn 2 0 4 -f-^ ^o]^ A}-g-^- ^ o^cf. 

^ *H°fM S]# °l£r^ ^ 3£r 5L*T- 7>^SH, =L tflX4*l cfls. 

*r LiPF 6) LiAsF 6 , LiCF 3 S0 3 , LiN(CF 3 S0 2 ) 3 , LiBF 6 SEfe LiC10 4 » *>-8-«: $X^. 



16-10 



1019990055895 2000/5/3 

^>-g-* ^-Mtt ^-£^1 M) V\ 5fl o] B\ 7} *1 . *]] 5) ^ o] t\ ^ <g #3 .O 3. S) 

^ *}-g-^ ^ $14. 

<28> (^Alofl 1) 

<29> §51] o] 3. *§#2l ^ ^ 85 ^%=%^1 5 B 2 0 3 # ^7>§>^rf. 

oo> ^^Isa-1 #s]til^el^l #^e}o]^ io N-*1M sjl-sl^l -g-tfl^ ^, 

^"71 ^^#4 ^ *SlSl 

<3i> ^-71 ^ *al^ S^#^r Cu i<H ^3l*IH 7ti^(i2^)^M ^-^g- 

^ ^l^>^cf. ^ q-^-g- 120°C^1 .£.€-<M ^S^r ^ S^tt ^ 

51 ^£7> 1.7g/cc °l#o] El^s. ^"g^cf. 

<32> afls^ -g-^- ^# ^ 3£«J-g: Af-g-^ji ^^flofl im 

LiPF 6 /<^l^^l 7Va.viloijE/^^^ ^viloijE^. a>^>^ o^> ^ 

<33> (^AHl 2) 

<34> ^ i<£ -g-^- %1-lHl ^>ol^S.A>olH 3 ^7>*>J1, ^-g-^ 

<35> (^JAHl 3) 
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<36> 3L<£ ^ %^6\] B 2 0 3 W# 3 %7}?>}3L ^-g-Aj ^El^l-«-B}^^ 

<37> (^AHI 4) 

<38> ^h<S ^ #1^1 -^-y-BlHS S^M^^H^. 3 ^%Wr ^7}S}5L 

<39> (^AHl 5) 

<40> ^ ##^1 ^lSeHlli^ .2.5.S. 3 ^7}tt ^ 

<41> (tilJU^l 1) 

<42> B 2 0 3 ^7>^1 3^ ^l^l^JL^ Aj- 7 ] AjAHl Ijij. ^^^>7fl ^*\f>}<% 

<43> -#7] Aj^^i i-sQ. tiling 1^ oi^> *}*]o] 50 ^j ^« 0 v^ ^, ^ # 
^r<&*\] ^-^-#^r ^7>*V 1 ifl^j 30] ^ S^#^r A]~g-^ 

^ ^H^l -f^Tfl q-^cf. -§-^^r ^7>^ ^X|ojj 45+ 5^ 

^•#^^7 -§-^0] Afc]^ S^O]] Dl^^j-Jl 
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#^4 ltt°l] ^ 1Mh€ ^r 1 ^ 
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#<>1 ^r, * tiV^rJLJL ol^c^^l ^ofl^ ^sq^ 

i^Kr Wis ^ 
-fr7l 

# 3L#*Rr ^fl- #*l-g- ^ #s}e] s##. 

1 3 ^8" 2] 

*fl 1 Sl^H, -8-71 &°) -=-4=^ Mn, Ni, Fe, Cr, Co, Cu ^ MoS S 

Ai^5)j7 ; ^-71 <gQ£\ Na SE^ K°l^ , <#7] <£^£\ Ca SE^- Mg°l 

#7l B, Al, Ga, Si ^ Sn°-3- °1^<^ -S^fe ^^1 
^ *^B1 
3] 

*ll i 5a°H, -SM ^oi ^ s^^-#^ ^oi = s-a>oi^. ( ^-71 s. 

senilis ^ejTfloiEo] o]^> ^^]-g- s##. 

4] 

^1 l W 5a°H, #71 o]^> ^^i-g- ^ %-§-;g s^l-^ #71 ^o] 

5L^-4p £ W>^O.S 0]^^l -g^if- ^» 3. 
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^-*Hr sl-^-l-* 0.05 tfl^l 30 ^% 3EU-*Hr ?A9l e)# °1*> #*l-§- -8-^- ^ 

5] 

<HH i^Vfe #7)1; 

#31; ^ 

^-71 ^ ^3 ^1^- ^#3H jexsHt #711; ^ 

[^^J- 6] 

5 IN Sa°H, ^-71 ^o] ^-4^ Mn, Ni, Fe, Cr, Co, Cu ^ MoS. o^o^ 3- 

°1H ^d^s]^-, ^-71 Na £tt K°H, ^-7] Ca JEfe Mg^l 

#7] B, Al, Ga, Si ^ SniUL ^ofl^ ^ ^ 

[^^J- 7] 

5 *^1 Si^H, #71 -« #elsl #71 #<>1 <£z^ ^ 

0.05 ifl*l 30 f^%^l £.^-s}±r $}2i ^ . 



16-15 



1019990055895 



2000/5/3 



[51 1] 



350 
300 
% 250 
200 
150 
100 ■ 
50' 
0 ■ 



SO 






u ai on 


i 




y Al 08 


2 




£ AI OH 


3 




^ Al 08 


4 




fcj Al Ofl 


5 


— ■— 


til a on 


1 



10 



20 

MOW 



— i — 

30 



40 



— , — 

50 



16-16 



